Fluoride determination in plasma by ion selective electrodes: a simplified method for the clinical laboratory.
A potentiometric method for the determination of fluoride (F-) in serum and plasma is proposed; it is based on a combination of the single-known-addition method and the electrode slope-by-dilution method. This procedure provides reliable results in extremely low measuring ranges down to 2.5 mug/l, where the electrode slope deviates markedly from Nernstian behaviour. In this method no electrode calibration is required and only one standard is necessary. 1 ml of plasma is sufficient for one analysis. Apart from a 5% enrichment of all samples with a concentrated total ionic strength adjustment buffer, no further preparation of the sample is required. The simplicity of the various pipetting and analytical steps, and also of the evaluation of the readings, may render this method highly suitable for the clinical laboratory. Investigations into the accuracy and precision of the method produced satisfactory results. The recovery in plasma amounted to 99.7%, even in the low measuring ranges. The discrimination capacity of the method amounts to 0.1 mug/l. With the apparatus and experimental procedures described, 18 plasma analyses per day can be performed even at low F- concentrations with which longer electrode stabilization periods are required. Storage of the plasma samples frozen at --20 degrees C for up to 8 weeks exerts no effect on the F- concentration. Problems of sample contamination and other disturbances are discussed. Determinations of normal values in 20 test subjects resulted in a mean value of 10.4 plus or minus 4.01 mug/l (Mean plus or minus S.D.). The modal value amounted to 9.5 mug/l, and the range was between 5.9 and 18.8 mug/l. The F- content of the drinking water supplied to this group of persons amounted to 180 mug/l. The importance of the method has been illustrated using a clinico-nephrological study as an example.